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©  Conveyor  or  elevator  for  discrete  materials. 

(57)  A  conveyor  or  elevator  comprising  an  endless  flexible 
member  having  a  plurality  of  plate-like  members  mounted 
thereon  at  spaced  intervals  and  extending  transversely  to  the 
longitudinal  axis  of  the  flexible  member,  the  endless  flexible 
member  extending  around  a  pair  of  spaced  sprockets  (5,8)  at 
least  one  of  which  is  driven,  a  casing  (1  )  surrounding  one  of 
the  sprockets  (5)  and  a  housing  (2)  surrounding  the  other 
sprocket  (8),  tubes  (3)  extending  between  the  casing  (1)  and 
housing  (2)  through  which  the  endless  flexible  member  and 
plate-like  members  pass  and  hopper  means  (12)  associated 
with  the  casing  (1  )  for  feeding  material  to  be  conveyed  or 
elevated  between  successive  plate-like  members  as  they  pass 
around  the  sprocket  (5),  wherein  the  hopper  means  (12)  is 
connected  to  the  casing  (1)  by  hinge  means  (13)  whereby  it 
can  be  hinged  from  an  in-use  position  in  which  it  is  operatively 
connected  with  the  casing  (1)  and  an  out-of-use  position  in 
which  access  is  provided  to  the  interior  of  the  casing  (1). 
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T h i s   i n v e n t i o n   r e l a t e s   to   c o n v e y o r s   or  e l e v a t o r s   f o r  

d i s c r e t e   m a t e r i a l s ,   e . g . ,   g r a n u l a r   or  p o w d e r   m a t e r i a l s .  

A  known  c o n v e y o r   or  e l e v a t o r   f o r   d i s c r e t e   m a t e r i a l s  

c o m p r i s e s   an  e n d l e s s   f l e x i b l e   member  h a v i n g   a  p l u r a l i t y  

of  p l a t e - l i k e   members   m o u n t e d   s u b s t a n t i a l l y   c e n t r a l l y  

t h e r e o n   a t   s p a c e d   i n t e r v a l s   and  e x t e n d i n g   t r a n s v e r s e l y   t o  

t h e   l o n g i t u d i n a l   a x i s   of  t h e   f l e x i b l e   member ,   t h e   e n d l e s s  

f l e x i b l e   member   e x t e n d i n g   a r o u n d   a  p a i r   of  s p a c e d   p u l l e y s  

or  s p r o c k e t s   ( h e r e i n a f t e r   t e r m e d   " s p r o c k e t s " )   at   l e a s t   o n e  

of  w h i c h   i s   d r i v e n ,   a  c a s i n g   s u r r o u n d i n g   one  of  t h e  

s p r o c k e t s ,   a  h o u s i n g   s u r r o u n d i n g   t h e   o t h e r   of  t h e   s p r o c k e t s ,  

and  a t   l e a s t   one  t u b e   e x t e n d i n g   b e t w e e n   t he   c a s i n g   and  t h e  

h o u s i n g   t h r o u g h   w h i c h   t h e   e n d l e s s   f l e x i b l e   member  and  t h e  

p l a t e - l i k e   members   p a s s ,   t h e   m a t e r i a l   to  be  c o n v e y e d   o r  

e l e v a t e d   b e i n g   f ed   to  t h e   s p a c e s   b e t w e e n   s u c c e s s i v e   p l a t e -  

l i k e   members   as  t h e   p l a t e - l i k e   members   p a s s   a r o u n d   s a i d  

one  s p r o c k e t   and  t he   m a t e r i a l   b e i n g   d i s c h a r g e d   f rom  b e t w e e n  

t he   p l a t e - l i k e   members   by  c e n t r i f u g a l   a c t i o n   as  t h e   p l a t e -  

l i k e   member s   p a s s   a r o u n d   s a i d   o t h e r   s p r o c k e t .   G e n e r a l l y ,  

in  s u c h   a  c o n v e y o r   or  e l e v a t o r ,   t he   e n d l e s s   f l e x i b l e   m e m b e r  



i s   d r i v e n   a t   a  s p e e d   of  f rom  300  to   1200  f e e t   p e r   m i n u t e ,  

p r e f e r a b l y   600  to  1200  f e e t   p e r   m i n u t e ,   and  t h e   p l a t e - l i k e  

m e m b e r s   a r e   a  c l e a r a n c e   f i t   w i t h i n   t h e   or  e a c h   s a i d   t u b e .  

Such  a  c o n v e y o r   or   e l e v a t o r   i s   h e r e i n a f t e r   r e f e r r e d   to   a s  

"a  c o n v e y o r   or  e l e v a t o r   of  t h e   k i n d   d e s c r i b e d " .  

C o n v e y o r s   or  e l e v a t o r s   of  t h e   k i n d   d e s c r i b e d   h a v e  

p r o v e d   to   be  e x t r e m e l y   e f f i c i e n t   f o r   c o n v e y i n g   o r .  

e l e v a t i n g   a  w ide   v a r i e t y   of  d i s c r e t e   m a t e r i a l s   such   a s  

p h a r m a c e u t i c a l s   and  c h e m i c a l s   in  p o w d e r   f o r m ,   d e t e r g e n t  

p o w d e r s ,   g r a i n ,   and  t h e   l i k e   d u e ,   i t   i s   b e l i e v e d ,   to   t h e  

f a c t   t h a t   s u c h   m a t e r i a l s   r e a d i l y   b e c o m e  e n t r a i n e d   in  t h e  

c u r r e n t   of  a i r   w h i c h   i s   c r e a t e d   by  t h e   p a s s a g e   of  t h e  

p l a t e - l i k e   members   t h r o u g h   s a i d   t u b e   or  t u b e s .   P r o b l e m s  

do  a r i s e ,   h o w e v e r ,   when  a  c o n v e y o r   or  e l e v a t o r   of  t h e   k i n d  

d e s c r i b e d   r e q u i r e s   to   be  c l e a n e d ,   a d j u s t e d   or  r e p a i r e d .  

C l e a n i n g   can  be  e f f e c t e d   by  f e e d i n g   t h e   f i r s t   of  a  n e w  

b a t c h   of  m a t e r i a l   i n t o   t h e   c o n v e y o r   or  e l e v a t o r   to   p u r g e  

t h e   c o n v e y o r   or  e l e v a t o r   of  t h e   r e m a i n s   of  a  p r e v i o u s  

b a t c h   of  m a t e r i a l ,   by  f e e d i n g   a  c o m p l e t e l y   d i f f e r e n t  

m a t e r i a l   s u c h   as  w h e a t ,   w h i c h   i s   p a r t i c u l a r l y   e f f e c t i v e  

b e c a u s e   of  i t s   c l e a n   g r a i n s ,   g r a i n   s i z e ,   h a r d n e s s   a n d  

t o u g h n e s s ,   i n t o   t h e   c o n v e y o r   or  e l e v a t o r   to  p u r g e   i t   o f  

t h e   r e m a i n s   of  a  p r e v i o u s   b a t c h   of  m a t e r i a l ,   or  b y  

b l o c k i n g - o f f   t h e   d i s c h a r g e   o u t l e t   of  t h e   c o n v e y o r   o r  

e l e v a t o r   and  f e e d i n g   warm  w a t e r ,   w i t h   d e t e r g e n t   or  o t h e r  

c l e a n i n g   a g e n t ,   i n t o   t h e   c o n v e y o r   or  e l e v a t o r   w h i l s t   i t   i s  



r u n n i n g   to  wash  away  the   r e m a i n s   of  a  p r e v i o u s   b a t c h   o f  

m a t e r i a l .   W h i l s t   one  or  more  of  t h e s e   d i f f e r e n t   m e t h o d s   o f  

c l e a n i n g   the   c o n v e y o r   or  e l e v a t o r   w o r k s   r e a s o n a b l y   w e l l   w i t h  

mos t   m a t e r i a l s ,   t h e r e   a re   some  m a t e r i a l s   wh ich   c a n n o t  

be  s a t i s f a c t o r i l y   c l e a r e d   from  the   c o n v e y o r   or  e l e v a t o r  

by  any  of  t h e s e   m e t h o d s .   M o r e o v e r ,   r e p a i r   and  m a i n t e n a n c e  

w o r k ,   p a r t i c u l a r l y   to  t he   s p r o c k e t s ,   s p r o c k e t   s h a f t s  

and  s h a f t   b e a r i n g   a s s e m b l i e s ,   t e n d s   to   be  n e g l e c t e d   b e c a u s e  

in  o r d e r   to  g a i n   a c c e s s   t h e r e t o   i t   is  n e c e s s a r y   t o  

d i s a s s e m b l e   t he   c o n v e y o r   or  e l e v a t o r   and  remove  t he   s a i d  

c a s i n g   and  t he   s a i d   h o u s i n g   and  t h i s   is   a  somewhat   t e d i o u s  

and  t i m e - c o n s u m i n g   p r o c e s s ,   p a r t i c u l a r l y   s i n c e   the   c a s i n g  

s u r r o u n d i n g   s a i d   one  s p r o c k e t   has   a t t a c h e d   t h e r e t o   a  f e e d  

h o p p e r   f o r   f e e d i n g   m a t e r i a l   i n t o   t he   c o n v e y o r   or  e l e v a t o r .  

The  p r e s e n t   i n v e n t i o n   has   as  i t s   o b j e c t   to  o v e r c o m e  

or  m i t i g a t e   some  or  a l l   of  t he   a f o r e s a i d   p r o b l e m s .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  c o n v e y o r   or  e l e v a t o r  

of  t he   k i n d   d e s c r i b e d   w h e r e i n   s a i d   c a s i n g   has  a  f e e d  

h o p p e r   h i n g e d l y   c o n n e c t e d   t h e r e t o   w h i c h   can  be  h i n g e d  

f rom  an  i n - u s e   p o s i t i o n   to  an  o u t - o f - u s e   p o s i t i o n   t o  

p r o v i d e   a c c e s s   to  t he   i n t e r i o r   of  t h e   c a s i n g .  

P r e f e r a b l y   s a i d   h o u s i n g   c o m p r i s e s   at  l e a s t   one  c o v e r  

p l a t e   wh ich   can  be  o p e n e d   or  r e m o v e d   to  p r o v i d e   a c c e s s   t o  

t h e   i n t e r i o r   of  t he   h o u s i n g .   S a i d   at  l e a s t   one  c o v e r  

p l a t e   is  p r e f e r a b l y   h i n g e d l y   c o n n e c t e d   to  the   h o u s i n g   s o  

t h a t   i t   can  be  h i n g e d   f rom  a  c l o s e d   to  an  open  p o s i t i o n   t o  

p r o v i d e   a c c e s s   to  t he   i n t e r i o r   of  t h e   h o u s i n g .  



S u i t a b l e   r e l e a s a b l e   m e a n s   may  be  p r o v i d e d   f o r  

r e t a i n i n g   t h e   f e e d   h o p p e r   in   i t s   i n - u s e   p o s i t i o n .   S u c h  

r e l e a s a b l e   means   may  c o m p r i s e ,   f o r   e x a m p l e ,   s u i t a b l e  

s c r e w   or  c a t c h   m e a n s .  

L i k e w i s e   s u i t a b l e   r e l e a s a b l e   means   m a y  b e   p r o v i d e d  

f o r   r e t a i n i n g   s a i d   at  l e a s t   one  c o v e r   p l a t e   in  c l o s e d   o r  

in   a s s e m b l e d   r e l a t i o n   to   s a i d   h o u s i n g .   A g a i n   s u c h  

r e l e a s a b l e   means   may  c o m p r i s e   s u i t a b l e   s c r e w   or   c a t c h  

m e a n s .  

P r o v i d i n g  e a s y   a c c e s s   to   t h e   i n t e r i o r s   of  t h e   c a s i n g  

and  t h e   h o u s i n g   in  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n  

g r e a t l y   f a c i l i t a t e s   c l e a n i n g   of  t h e   c o n v e y o r   or  e l e v a t o r  

s i n c e   c l e a n i n g   can  be  e f f e c t e d   by  b l a s t i n g   t h e   i n t e r i o r s   o f  

t h e   c a s i n g   and  t he   h o u s i n g   w i t h   a  j e t   of  a i r   or  b y  

b r u s h i n g   t h e   i n t e r i o r s   of  t h e   c a s i n g   and  t h e   h o u s i n g   a n d -  

r e m o v i n g   d i s l o d g e d   m a t e r i a l   by  s u c t i o n ,   e . g . ,   u s i n g   a  

v a c u u m   c l e a n e r .  

A c c o r d i n g   to   a  f u r t h e r   f e a t u r e   o f  t h e   p r e s e n t  

i n v e n t i o n   e a c h   o f  s a i d   s p r o c k e t s   and  i t s   a s s o c i a t e d  

s p r o c k e t   s h a f t ,   s h a f t   b e a r i n g   a s s e m b l y   and  s h a f t   s e a l  

a r e   f o r m e d   as  a  r e m o v a b l e   s u b - a s s e m b l y  w h i c h   can  b e  

r e a d i l y   r e m o v e d   f rom  s a i d   c a s i n g   or  s a i d   h o u s i n g   as  a  

u n i t .  

By  f o r m i n g   e a c h   of  s a i d   s p r o c k e t s   and  i t s   a s s o c i a t e d  

s p r o c k e t   s h a f t ,   s h a f t   b e a r i n g   a s s e m b l y   and  s h a f t   s e a l   a s  

a  r e m o v a b l e   s u b - a s s e m b l y   and  p r o v i d i n g   e a s y   a c c e s s   to   t h e  



i n t e r i o r s   of  the   c a s i n g   and  the   h o u s i n g ,   r e p a i r   a n d  

m a i n t e n a n c e   work  is  g r e a t l y   f a c i l i t a t e d   s i n c e   each  o f  

the   s u b - a s s e m b l i e s   can  r e a d i l y   be  removed  and  t a k e n   t o  

a  w o r k b e n c h   or  the   l i k e   f o r   r e p a i r   or  m a i n t e n a n c e   w o r k  

to  be  c a r r i e d   out  t h e r e o n .   M o r e o v e r ,   s i n c e   each   s u b -  

a s s e m b l y   is   a  c o m p l e t e   u n i t   i t   p r o v i d e s   the   means  t o  

t e s t   the   s p r o c k e t   s h a f t   and  b e a r i n g   a s s e m b l y   on  a  w o r k -  

bench   away  from  the   c o n v e y o r   or  e l e v a t o r .  

A  f u r t h e r   p r o b l e m   which   a r i s e s   w i th   c o n v e y o r s   o r  

e l e v a t o r s   of  the   k i n d   d e s c r i b e d   is  t h a t   of  e n s u r i n g  

t h a t   t h e   e n d l e s s   f l e x i b l e   member  is  m a i n t a i n e d   a t   t h e  

c o r r e c t   t e n s i o n .   Due  to  wear   and  o the r   c a u s e s   t he   e n d l e s s  

f l e x i b l e   member  t e n d s ,   in  t i m e ,   to  s l a c k e n   o f f   and  l o s e  

t e n s i o n .   C o r r e c t   t e n s i o n i n g   of  the   e n d l e s s   f l e x i b l e  

member  is  n e c e s s a r y   i f   the   c o n v e y o r   or  e l e v a t o r   is  t o  

o p e r a t e   at   opt imum  e f f i c i e n c y   but   t ends   to  be  n e g l e c t e d  

b e c a u s e   i t   is  such  a  t e d i o u s   p r o c e s s   to  d i s a s s e m b l e   t h e  

c o n v e y o r   or  e l e v a t o r   to  the   s t a g e   where  the   t e n s i o n   o f  

the   e n d l e s s   f l e x i b l e   member  can  be  t e s t e d   and ,   i f   n e c e s s a r y ,  

a d j u s t e d .   M o r e o v e r ,   a d j u s t m e n t   of  the  e n d l e s s   f l e x i b l e  

member  r e q u i r e s   the   e x e r c i s e   of  a  c e r t a i n   amount   of  j u d g e -  

ment  on  the   p a r t   of  t he   p e r s o n   who  is  e f f e c t i n g   t h e  

a d j u s t m e n t   w i th   t he   r e s u l t   t h a t   the   e n d l e s s   f l e x i b l e  

member  is  not   a l w a y s   c o r r e c t l y   t e n s i o n e d .  

To  ove rcome   t h i s   f u r t h e r   p rob lem  the   p r e s e n t   i n v e n t i o n  

p r o v i d e s   a  c o n v e y o r   or  e l e v a t o r   of  the  k i n d   d e s c r i b e d  

h a v i n g   means  fo r   s e n s i n g   w h e t h e r   or  not  t he   e n d l e s s  



f l e x i b l e   member  i s . a t   t h e   c o r r e c t   t e n s i o n .  

When  t h e   e n d l e s s   f l e x i b l e   member  is   c o r r e c t l y  

t e n s i o n e d   i t   f o l l o w s   c l o s e l y   t h e   p r o f i l e s   of  t h e   s a i d  

s p r o c k e t s   and  e x t e n d s   b e t w e e n   t h e   s p r o c k e t s   i n  

s u b s t a n t i a l l y   s t r a i g h t   l i n e s   t a n g e n t i a l   to  t h e   s p r o c k e t s .  

As  t h e   e n d l e s s   f l e x i b l e   member   l o s e s   t e n s i o n   due  t o  

w e a r ,   s t r e t c h i n g   of  t h e   e n d l e s s   f l e x i b l e   member  or  o t h e r  

c a u s e s ,   i t   t e n d s   to   bow  ou t   away  f rom  the   s p r o c k e t s  

b e f o r e   e n t e r i n g   s a i d   t u b e s   and  a s s u m i n g   i t s   s t r a i g h t  

l i n e   run  b e t w e e n   t h e   s p r o c k e t s .   S a i d   s e n s i n g   m e a n s  

i s   a d a p t e d   to   s e n s e   t h e   s a i d   b o w i n g   ou t   of  t h e   e n d l e s s  

f l e x i b l e   member   away  f rom  t h e   s p r o c k e t s .   To  t h i s   e n d  

t h e   s e n s i n g   means   may  be  m o u n t e d   i n  s a i d   c a s i n g   or  i n  

s a i d   h o u s i n g   a d j a c e n t   a  s a i d   s p r o c k e t ,   e . g . ,   s u b s t a n t i a l l y  

in  t h e   r e g i o n   w h e r e   t h e   e n d l e s s   f l e x i b l e   member  l e a v e s  

t he   s p r o c k e t   and  b e g i n s   i t s   run   to   t h e   o t h e r   of  s a i d  

s p r o c k e t s .  

The  s e n s i n g   means   i s   p r e f e r a b l y   an  e l e c t r i c a l  

s e n s i n g   means   w h i c h   w i l l   p r o v i d e   an  e l e c t r i c a l   s i g n a l  

e i t h e r   when  t h e   e n d l e s s   f l e x i b l e   member  is   c o r r e c t l y  

t e n s i o n e d   or  when  i t   i s   i n c o r r e c t l y   t e n s i o n e d .   S u c h  

e l e c t r i c a l   s i g n a l ,   or   t h e   l a c k   t h e r e o f ,   may  be  u s e d   t o  

a c t u a t e   a  s u i t a b l e   w a r n i n g   d e v i c e   or  d e v i c e s ,   e . g . ,   a  

v i s u a l   i n d i c a t o r   s u c h   as  a  w a r n i n g   l i g h t   a n d / o r   a n  

a u d i b l e   i n d i c a t o r   such   as  an  a u d i b l e   b u z z e r   or  o t h e r  

a l a r m .  

S a i d   s e n s i n g   m e a n s   and  w a r n i n g   d e v i c e   or  d e v i c e s  



may  be  a d a p t e d   to   f u n c t i o n   and  m o n i t o r   t h e   t e n s i o n   of  t h e  

e n d l e s s   f l e x i b l e   member   w h e n e v e r   t h e   c o n v e y o r   or  e l e v a t o r  

i s   in  use   or  may  be  i n c o r p o r a t e d   in  a  s p e c i a l   t e s t   c i r c u i t  

w h i c h   is   o n l y   e n e r g i z e d ,   e . g . ,   as  by  means   of  a  p u s h -  

b u t t o n   s w i t c h ,   when  i t   i s   r e q u i r e d   to  c h e c k   w h e t h e r   o r  

n o t   t h e   e n d l e s s   f l e x i b l e   member   r e q u i r e s   a d j u s t m e n t .  

As  w e l l   as  s e n s i n g   when  t h e   e n d l e s s   f l e x i b l e   m e m b e r  

is   i n c o r r e c t l y   t e n s i o n e d   and  p r o v i d i n g   an  i n d i c a t i o n  

t h e r e o f ,   t he   s e n s i n g   m e a n s   and  w a r n i n g   d e v i c e   or  d e v i c e s  

a l s o   f a c i l i t a t e s   t he   a d j u s t m e n t   of  t h e   e n d l e s s   f l e x i b l e  

member   s i n c e   t h e   t e n s i o n   of  t h e   e n d l e s s   f l e x i b l e   m e m b e r  

can  be  a d j u s t e d   u n t i l   t h e   s e n s i n g   means   and  w a r n i n g   d e v i c e  

or  d e v i c e s   i n d i c a t e s   t h a t   t he   e n d l e s s   f l e x i b l e   member   i s  

no  l o n g e r   i n c o r r e c t l y   t e n s i o n e d .  

A l t e r n a t i v e l y ,   or  in  a d d i t i o n ,   t he   e l e c t r i c a l   s i g n a l  

f rom  t h e   s e n s i n g   m e a n s ,   or  t h e   l a c k   t h e r e o f ,   may  be  u s e d  

to   a c t u a t e   a  s e r v o m o t o r   or  o t h e r   p r i m e   mover   f o r  

a d j u s t i n g   t he   t e n s i o n   of  t h e   e n d l e s s   f l e x i b l e   m e m b e r .  

T h u s ,   f o r   e x a m p l e ,   when  t h e   s e n s i n g   means  s e n s e s   t h a t   t h e  

e n d l e s s   f l e x i b l e   member   i s   i n c o r r e c t l y   t e n s i o n e d   s a i d  

s e r v o m o t o r   or  o t h e r   p r i m e   mover   may  be  a c t u a t e d   to  a d j u s t  

an  a d j u s t a b l e   one  of  s a i d   s p r o c k e t s   u n t i l   such   t i m e   as  t h e  

s e n s i n g   means   s e n s e s   t h a t   t h e   c o r r e c t   t e n s i o n   has   b e e n  

r e s t o r e d   to   t he   e n d l e s s   f l e x i b l e   m e m b e r .  

The  i n v e n t i o n   w i l l   be  more  p a r t i c u l a r l y   d e s c r i b e d  

w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d i a g r a m m a t i c , d r a w i n g s ,  



in  w h i c h : -  

F i g .   1  i s   a  p a r t i a l l y   e x p l o d e d   p e r s p e c t i v e   v i e w   of  a  

c o n v e y o r   or  e l e v a t o r   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,  

F i g .   2  i s   a  f r a g m e n t a r y   v i e w   s h o w i n g   a  c o r r e c t l y  

t e n s i o n e d   e n d l e s s   f l e x i b l e   member   e x t e n d i n g   a r o u n d   a  p a i r  

of  s p a c e d   s p r o c k e t s ,   a n d  

F i g .   3  i s   a  v i e w   s i m i l a r   to   F i g .   2  b u t   s h o w i n g   a n  

i n c o r r e c t l y   t e n s i o n e d   e n d l e s s   f l e x i b l e   m e m b e r .  

R e f e r r i n g   to   t h e   d r a w i n g s   i t   w i l l   be  s e e n   t h a t   t h e  

c o n v e y o r   or  e l e v a t o r   i l l u s t r a t e d   c o m p r i s e s   a  c a s i n g   1  a n d  

a  h o u s i n g   2  w h i c h   a r e   c o n n e c t e d   t o g e t h e r   by  s u b s t a n t i a l l y  

p a r a l l e l   t u b e s   3.  M o u n t e d   w i t h i n   t h e   c a s i n g   1  i s   a  

r e m o v a b l e   s u b - a s s e m b l y   4  c o m p r i s i n g   a  s p r o c k e t   5,  s p r o c k e t  

s h a f t   6,  b e a r i n g   a s s e m b l y   ( n o t   shown)   and  s h a f t   s e a l  

(not   shown)  w h i l s t   m o u n t e d   w i t h i n   t h e   h o u s i n g   2  i s   a  

s i m i l a r   s u b - a s s e m b l y   7  c o m p r i s i n g   a  s p r o c k e t   8,  s p r o c k e t  

s h a f t   9,  b e a r i n g   a s s e m b l y   (no t   shown)  and  s h a f t   s e a l  

(no t   s h o w n ) .   E x t e n d i n g   a r o u n d   t h e   s p r o c k e t s   5  and  8  a n d  

t h r o u g h   t h e   t u b e s   3  i s  a n   e n d l e s s   f l e x i b l e   member   1 0  

h a v i n g   a  p l u r a l i t y   of  p l a t e - l i k e   m e m b e r s   11  m o u n t e d  

s u b s t a n t i a l l y   c e n t r a l l y   t h e r e o n   a t   s p a c e d   i n t e r v a l s   a n d  

e x t e n d i n g   t r a n s v e r s e l y   to   t h e   l o n g i t u d i n a l   a x i s   of  t h e  

e n d l e s s   f l e x i b l e   m e m b e r .  

The  c a s i n g   1  has   a  f e e d   h o p p e r   12  c o n n e c t e d   t h e r e t o  

by  means   of  a  h i n g e   13,  t he   f e e d   h o p p e r   12  b e i n g   shown  i n  

i t s   o u t - o f - u s e   p o s i t i o n   in   F i g .   1.  When  in  i t s   i n - u s e  

p o s i t i o n   an  o u t l e t   o p e n i n g   14  at   t h e   b o t t o m   of  t h e   f e e d  



h o p p e r   12  i s   a l i g n e d   w i t h   an  i n l e t   o p e n i n g   15  in   t h e  

c a s i n g   1.  The  f e e d   h o p p e r   12  is   s e c u r a b l e   in  i t s   i n - u s e  

p o s i t i o n   by  means   of  a  s c r e w - t h r e a d e d   s t u d   (no t   s h o w n )  

on  t h e   c a s i n g   1  w h i c h   e n g a g e s   an  o p e n - e n d e d   s l o t   16  in  a n  

arm  17  a t t a c h e d   to  t he   f e e d   h o p p e r   12,  a  b u t t e r f l y   o r  

o t h e r   s u i t a b l e   n u t   (no t   shown)  b e i n g   t h r e a d e d   o n t o   t h e  

s t u d .   When  t h e   h o p p e r   12  is   in  i t s   o u t - o f - u s e   p o s i t i o n  

i n d i c a t e d   a c c e s s   can  r e a d i l y   be  had  to  t h e   i n t e r i o r   o f  

t h e   c a s i n g   1  e i t h e r   f o r   c l e a n i n g   t h e   i n t e r i o r   of  t h e  

c a s i n g   or  f o r   i n s p e c t i o n ,   m a i n t e n a n c e ,   r e p a i r   or  r e m o v a l  

of  t h e   s u b - a s s e m b l y   4 .  

The  h o u s i n g   2  has   a  d i s c h a r g e   o p e n i n g   18  t h e r e i n  

t h r o u g h   wh ich   d i s c r e t e   m a t e r i a l   w h i c h   has   been   c o n v e y e d  

or  e l e v a t e d   is   d i s c h a r g e d   by  c e n t r i f u g a l   a c t i o n .   T h e  

h o u s i n g   2  c o m p r i s e s   a  h i n g e d   f r o n t   c o v e r   p l a t e   19  and  a  

h i n g e d   top   c o v e r   p l a t e   20,  b o t h   of  w h i c h   can  be  h i n g e d  

open   as  shown  in  F i g .   1  to  a l l o w   r eady   a c c e s s   to  t h e  

i n t e r i o r   of  t h e   h o u s i n g   2.  The  c o v e r   p l a t e s   19  and  2 0  

a re   p r o v i d e d   w i t h   c a t c h e s   21  or  o t h e r   s u i t a b l e   r e l e a s a b l e  

means   f o r   r e t a i n i n g   them  in  t h e i r   c l o s e d   p o s i t i o n .  

M o u n t e d   in  the   c a s i n g   1  a d j a c e n t   t he   s p r o c k e t   5 

is   an  e l e c t r i c a l   s e n s i n g   means  22  f o r   s e n s i n g   w h e t h e r  

or  n o t   t h e   e n d l e s s   f l e x i b l e   member  10  is   c o r r e c t l y  

t e n s i o n e d .   When  t he   e n d l e s s   f l e x i b l e   member  10  i s  

c o r r e c t l y   t e n s i o n e d   t h e n   as  shown  in  F i g .   2  i t   f o l l o w s  

c l o s e l y   t he   p r o f i l e   of  t he   s p r o c k e t s   5  and  8  and  e x t e n d s  



in  s u b s t a n t i a l l y   s t r a i g h t   l i n e s   b e t w e e n   t h e   s p r o c k e t s .  

As  t h e   e n d l e s s   f l e x i b l e   member   10  l o s e s   t e n s i o n   so  i t  

t e n d s   to   bow  ou t   away  f rom  t h e   s p r o c k e t s   5  and  8  as  s h o w n  

in  F i g .   3.  The  s e n s i n g   means   22  s e n s e s  t h i s   b o w i n g   o u t   o f  

t h e   e n d l e s s   f l e x i b l e   member   and  p r o v i d e s   an  e l e c t r i c a l  

s i g n a l   w h i c h   i s   u s e d   e i t h e r   to   a c t u a t e   an  a l a r m   o r  

i n d i c a t o r  d e v i c e ,   e . g . ,   a  w a r n i n g   l a m p ,   or  to   a c t u a t e  

a  s e r v o m o t o r   or  o t h e r   p r i m e   mover   f o r   r e s t o r i n g   t e n s i o n  

in  t h e   e n d l e s s   f l e x i b l e   member   1 0 .  



1 .  A   c o n v e y o r   or  e l e v a t o r   c o m p r i s i n g   an  e n d l e s s  

f l e x i b l e   member  h a v i n g   a  p l u r a l i t y   of  p l a t e - l i k e   m e m b e r s  

m o u n t e d   s u b s t a n t i a l l y   c e n t r a l l y   t h e r e o n   a t   s p a c e d  

i n t e r v a l s   and  e x t e n d i n g   t r a n s v e r s e l y   to  t h e   l o n g i t u d i n a l  

a x i s   of  t he   f l e x i b l e   member ,   t h e   e n d l e s s   f l e x i b l e  

member   e x t e n d i n g   a r o u n d   a  p a i r   of  s p a c e d   s p r o c k e t s   a t  

l e a s t   one  of  w h i c h   is   d r i v e n ,   a  c a s i n g   s u r r o u n d i n g   o n e  

of  t h e   s p r o c k e t s ,   a  h o u s i n g   s u r r o u n d i n g   t h e   o t h e r   o f  

t h e   s p r o c k e t s ,  a t   l e a s t   one  t u b e   e x t e n d i n g   b e t w e e n   t h e  

c a s i n g   a n d - t h e   h o u s i n g   t h r o u g h   w h i c h   t h e   e n d l e s s  

f l e x i b l e   member  and  t h e   p l a t e - l i k e   members   p a s s ,   h o p p e r  

means   a s s o c i a t e d   w i t h   s a i d   c a s i n g   f o r   f e e d i n g   m a t e r i a l  

to   be  c o n v e y e d   or  e l e v a t e d   to  t h e   s p a c e s   b e t w e e n  

s u c c e s s i v e   p l a t e - l i k e   member s   as  t h e   p l a t e - l i k e   m e m b e r s  

p a s s   a r o u n d   s a i d   one  s p r o c k e t   and  an  o u t l e t   f rom  s a i d  

h o u s i n g   t h r o u g h   w h i c h   s a i d   m a t e r i a l   w i l l   be  d i s c h a r g e d  

by  c e n t r i f u g a l   a c t i o n   as  t h e   p l a t e - l i k e   members   p a s s  

a r o u n d   s a i d   o t h e r   s p r o c k e t ,   s a i d   h o p p e r   means   b e i n g  

h i n g e d l y   m o u n t e d   w h e r e b y   i t   can  be  h i n g e d   f rom  an  i n - u s e  

p o s i t i o n   in  w h i c h   i t   i s   o p e r a t i v e l y   c o n n e c t e d   w i t h  

s a i d   c a s i n g   and  an  o u t - o f - u s e   p o s i t i o n   in  w h i c h   a c c e s s  

is   p r o v i d e d   to  t he   i n t e r i o r   of  t he   c a s i n g .  

2.  A  c o n v e y o r   or  e l e v a t o r   a c c o r d i n g   to   c l a i m   1 ,  

w h e r e i n   s a i d   h o p p e r   means   is   h i n g e d l y   c o n n e c t e d   to  s a i d  

c a s i n g   and  c o m p r i s e s   an  o u t l e t   o p e n i n g   at   a  b o t t o m  

p o r t i o n   t h e r e o f   w h i c h   c o o p e r a t e s   w i t h   an  i n l e t   o p e n i n g  



of  s a i d   c a s i n g   when  t h e   h o p p e r   means  is  in  i t s   i n - u s e  

p o s i t i o n .  

3.  A  c o n v e y o r   or   e l e v a t o r   a c c o r d i n g   to   c l a i m   1 

or  2,  w h e r e i n   r e l e a s a b l e   means  ig   p r o v i d e d   f o r   r e l e a s a b l y  

r e t a i n i n g   t h e   h o p p e r   means   in  i t s   i n - u s e   p o s i t i o n .  

4.  A  c o n v e y o r   or  e l e v a t o r   a c c o r d i n g   to   c l a i m   3 ,  

w h e r e i n   s a i d   r e l e a s a b l e   r e t a i n i n g   means  c o m p r i s e s   s c r e w  

or  c a t c h   m e a n s .  

5.  A  c o n v e y o r   or  e l e v a t o r   a c c o r d i n g   to   a n y  o n e  

of  t h e   p r e c e d i n g   c l a i m s ,   w h e r e i n   s a i d   h o u s i n g   c o m p r i s e s  

a t   l e a s t   one  c o v e r   p l a t e   w h i c h   can  be  r e m o v e d   or  o p e n e d  

to   p r o v i d e   a c c e s s   to   t h e   i n t e r i o r   of  t h e   h o u s i n g .  

6.  A  c o n v e y o r   or  e l e v a t o r   a c c o r d i n g   to  c l a i m   5 ,  

w h e r e i n   s a i d   c o v e r   p l a t e   i s   h i n g e d l y   c o n n e c t e d   to   t h e  

h o u s i n g   w h e r e b y   i t   can  be  h i n g e d   f rom  a  c l o s e d   to   a n  

open   p o s i t i o n   to   p r o v i d e   a c c e s s   to   t he   i n t e r i o r   of  t h e  

h o u s i n g .  

7.  A  c o n v e y o r   or   e l e v a t o r   a c c o r d i n g   to   c l a i m   6 ,  

w h e r e i n   r e l e a s a b l e   r e t a i n i n g   means   is   p r o v i d e d   f o r  

r e l e a s a b l y   r e t a i n i n g   s a i d   c o v e r   p l a t e   in  i t s   c l o s e d  

p o s i t i o n .  

8.  A  c o n v e y o r   or  e l e v a t o r   a c c o r d i n g   to   a n y  o n e  

of  t h e   p r e c e d i n g   c l a i m s ,   w h e r e i n   e a c h   of  s a i d   s p r o c k e t s  

has   a s s o c i a t e d   t h e r e w i t h   a  s p r o c k e t   s h a f t ,   s h a f t   b e a r i n g  

a s s e m b l y   and  s h a f t   s e a l   and  w h e r e i n   e a c h   s p r o c k e t   a n d  

i t s   a s s o c i a t e d   s p r o c k e t   s h a f t ,   s h a f t   b e a r i n g   a s s e m b l y  

and  s h a f t   s e a l   c o m p r i s e s   a  r e m o v a b l e   s u b - a s s e m b l y   w h i c h  

can  be  r e m o v e d   f rom  s a i d   c a s i n g   or  s a i d   h o u s i n g   as  a  u n i t .  



9.  A  c o n v e y o r   or  e l e v a t o r   a c c o r d i n g   to   a n y  o n e  

of  t h e   p r e c e d i n g   c l a i m s ,   c o m p r i s i n g   means   f o r   s e n s i n g  

w h e t h e r   or  no t   t he   e n d l e s s   f l e x i b l e   member  is  at   t h e  

c o r r e c t   t e n s i o n .  

10.  A  c o n v e y o r   or  e l e v a t o r   a c c o r d i n g   to  c l a i m   9 ,  

w h e r e i n   s a i d   s e n s i n g   means  is  a d a p t e d   to  s e n s e   any  b o w i n g  

of  t h e   e n d l e s s   f l e x i b l e   member  away  f rom  a  s a i d   s p r o c k e t .  

11.  A  c o n v e y o r   or  e l e v a t o r   a c c o r d i n g   to   c l a i m   1 0 ,  

w h e r e i n   s a i d   s e n s i n g   means   is  m o u n t e d   in  s a i d   c a s i n g   o r  

in  s a i d   h o u s i n g   a d j a c e n t   a  s a i d   s p r o c k e t .  

12,  A  c o n v e y o r   or  e l e v a t o r   a c c o r d i n g   to   c l a i m   9 ,  

10  or  11,  w h e r e i n   s a i d   s e n s i n g   means  is  an  e l e c t r i c a l  

s e n s i n g   means  w h i c h   w i l l   p r o v i d e   an  e l e c t r i c a l   s i g n a l  

e i t h e r   when  t h e   e n d l e s s   f l e x i b l e   member  is   c o r r e c t l y  

t e n s i o n e d   or  when  i t   is   i n c o r r e c t l y   t e n s i o n e d .  

13.  A  c o n v e y o r   or  e l e v a t o r   a c c o r d i n g   to  c l a i m   1 2 ,  

w h e r e i n   s a i d   e l e c t r i c a l   s i g n a l ,   or  t he   l a c k   t h e r e o f ,   i s  

u s e d   to  a c t u a t e   a  w a r n i n g   d e v i c e   or  d e v i c e s .  

14.  A  c o n v e y o r   or  e l e v a t o r   a c c o r d i n g   to  c l a i m   1 3 ,  

w h e r e i n   s a i d   w a r n i n g   d e v i c e   c o m p r i s e s   a  w a r n i n g   l i g h t  

a n d / o r   an  a u d i b l e   a l a r m .  

15.  A  c o n v e y o r   or  e l e v a t o r   a c c o r d i n g   to  c l a i m   1 2 ,  

13  or  14,  w h e r e i n   a t   l e a s t   one  of  s a i d   s p r o c k e t s   i s  

a d j u s t a b l y   m o u n t e d   and  w h e r e i n   s a i d   e l e c t r i c a l   s i g n a l ,  

or  l a c k   t h e r e o f ,   is  u s e d   to  a c t u a t e   means  fo r   a d j u s t i n g  

s a i d   at  l e a s t   one  s p r o c k e t   to  a d j u s t   t he   t e n s i o n   of  t h e  

e n d l e s s   f l e x i b l e   m e m b e r .  
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